The Medical Journal of Australia ISSN: 0025-729X 3/17 December 2012 197 11/12 642-646 ©The Medical Journal of Australia 2012 www.mja.com.au Research hlamydia is the most commonly notified infectious disease in Australia. In 2011, there were 80 800 chlamydia diagnoses, with a notification rate three times greater among Aboriginal and Torres Strait Islander people than non-Indigenous people. In 2011, there were 12 087 gonorrhoea diagnoses, with a notification rate 30 times greater among Indigenous people than non-Indigenous people. 1 We assessed notification trends for chlamydia and gonorrhoea from 2000 to 2009 by Indigenous status and demographic characteristics.
Methods

Surveillance procedures
State and territory health departments collate chlamydia and gonorrhoea diagnoses, for which there is mandatory notification, from all pathology laboratories and selected medical practitioners, and forward these to the National Notifiable Diseases Surveillance System (NNDSS).
Analysis
We used data from the NNDSS to assess trends of chlamydia and gonorrhoea notifications over time. Our analysis included notifications from states and territories that had achieved a recording rate of  50% for Indigenous status over the past 10 years. Chlamydia notifications from New South Wales, Queensland and the Australian Capital Territory, and gonorrhoea notifications from NSW and the ACT were therefore excluded, resulting in 52% of chlamydia notifications and 20% of gonorrhoea notifications being excluded. Of the states and territories with a recording rate of  50% for Indigenous status, a further 21% of chlamydia notifications and 11% of gonorrhoea notifications were excluded because Indigenous status was unknown.
Notifications from states and territories included in the analysis were used to assess trends in chlamydia and gonorrhoea crude notification rates per 100 000 population from 2000 to 2009, using univariate Poisson regression. Comparisons were made between Indigenous and non-Indigenous people, men and women, age groups, and areas of residence. The 2006 estimated resident population was sourced from the Australian Bureau of Statistics, 2 and the area of residence classification was based on the Australian Standard Geographical Classification. 3 We calculated rate ratios by Indigenous status, sex, age group, and area of residence. We determined trends in these rate ratios over 10 years, and their 95% confidence intervals and P values. Data were analysed using Stata, version 12 (StataCorp) and Excel 2007 (Microsoft). Ethics approval was not sought for this analysis as it is a secondary analysis of published notifiable disease data.
Results
Chlamydia
Overall
There were 149 719 chlamydia notifications from 2000 to 2009; 61% were in women and 72% in non-Indigenous people. Among Indigenous people, 64% were women, 81% were aged 15-29 years, and 83% lived in remote areas (Box 1). In non-Indigenous people, 59% were women, 81% were aged 15-29 years, and 63% lived in urban areas. The female:male ratio was about 2:1 among Indigenous people and about 1.4:1 in non-Indigenous people. 
Design and setting:
We assessed trends in national notification rates using univariate Poisson regression and summary rate ratios.
Main outcome measures:
Crude notification rates and summary rate ratios, by Indigenous status, sex, age and area of residence. Conclusions: Chlamydia and gonorrhoea notification rates have increased in both populations but were higher among Indigenous people. Our findings highlight the need for targeted prevention programs for young people, especially Indigenous Australians residing in remote areas.
Abstract
Sex
Among Indigenous people, women had the highest crude notification rate per 100 000 for chlamydia, which increased by 84% from 1858 in 2000 to 3428 in 2009 (Box 2). Among nonIndigenous people, women had the highest crude notification rate per 100 000, which increased by 354% from 57 in 2000 to 259 in 2009 (Box 3). The Indigenous versus non-Indigenous summary rate ratio was highest in women (26.24) (Box 1).
Age group
Among Indigenous people, the highest crude notification rate per 100 000 for chlamydia by age was in 15-19-year-olds; the rate was 3897 in 2000 and 8151 in 2009, an increase of 109% (Box 4). The highest crude notification rate per 100 000 in non-Indigenous people was in 20-29-year-olds; the rate was 190 in 2000 and 766 in 2009, an increase of 303% (data not shown). The Indigenous versus non-Indigenous summary rate ratio was highest in those aged 40 years or older (36.09) (Box 1).
Area of residence
Among Indigenous people, the highest crude notification rate per 100 000 for chlamydia was among people who lived in remote areas; the rate was 2729 in 2000 and 4708 in 2009, an increase of 73% (Box 5). Among non-Indigenous people, the highest crude notification rate was among people who resided in remote areas, which increased by 231% from 181 in 2000 to 599 in 2009 (data not shown). The Indigenous versus non-Indigenous summary rate ratio was highest in remote areas (12.59) (Box 1).
Gonorrhoea
Overall
There were 73 480 gonorrhoea notifications from 2000 to 2009; 54% in males and 77% among Indigenous people. Among Indigenous people, 53% of notifications were in women, 79% were in those aged 15-29 years, and 86% were among those who lived in remote areas. Among non-Indigenous people, 80% were in men, 50% were in those aged 15-29 years, 72% were among people who lived in urban areas, and 77% in men who lived in urban areas (Box 1) (data not shown). The female:male ratio was about 1.2:1 among Indigenous people and about 0.25:1 among non-Indigenous people.
Time trends
The crude notification rate per 100 000 for gonorrhoea among Indigenous 
Area of residence
Among Indigenous people, the highest crude notification rate per 100 000 for gonorrhoea by area of residence was among those who resided in remote areas, which increased by 23% from 3530 in 2000 to 4356 in 2009 (Box 7). Among non-Indigenous people, the highest crude notification rate per 100 000 was in those who resided in remote areas, decreasing by 25% from 60 in 2000 to 45 in 2009 (data not shown). The Indigenous versus nonIndigenous summary rate ratio was highest in regional areas (95.47) and remote areas (80.46) (Box 1).
Discussion
Our study highlights large differences in chlamydia and gonorrhoea notification rates between Indigenous and non-Indigenous people, particularly for young people in remote areas. We show an increasing trend in chlamydia and gonorrhoea notification rates among Indigenous and non-Indigenous people. We found that a higher proportion of chlamydia notifications were among women. Possible explanations include preferential testing of women attending primary health services, compared with men. 4 In contrast, we found that in nonIndigenous people, most gonorrhoea notifications were among men and those residing in urban areas. This is consistent with a study showing a gonorrhoea incidence of 2.9 per 100 person-years 5 in urban men, compared with a 0.4% prevalence in women tested at an urban sexual health centre. 6 Although the notification rate of gonorrhoea among Indigenous people increased over the 10-year study period, the rate decreased from 2006 to 2009. This could be due to a change in testing patterns among Indigenous people, or could reflect a true decrease in the incidence of gonorrhoea.
The highest chlamydia and gonorrhoea notification rates were among 15-19-year-old Indigenous people. This finding could reflect enhanced clinical involvement of this group, including more testing and contact tracing. However, a study from far north Queensland does not support the possibility that more testing is occurring in this young age group. 7 The higher rates are more likely to be due to higher prevalence and reinfection rates. 8, 9 A prevalence study in remote Indigenous communities in nort he rn Australia fo und that chlamydia (19%) and gonorrhoea (17%) prevalences were much higher in 16-19-year-olds, compared with older age groups, 10 and an analysis by Su and colleagues showed that chlamydia and gonorrhoea reinfection rates in central Australia were three and a half times greater among those aged less than 30 years compared with those aged over 30 years. 8 A national survey of sexual health knowledge, risk behaviours and access to health services among young Indigenous people will further our knowledge of these areas of investigation. 10 Our study also highlights the fact that among non-Indigenous people, chlamydia and gonorrhoea notification rates were higher among people who resided in regional and remote areas, compared with urban areas. A prevalence survey conducted in general practice clinics also found a higher chlamydia prevalence among non-Indigenous males in regional areas compared with urban areas. 11 In our study, the higher notification rates for regional and remote areas for both populations could also be a reflection of an increase in risk-taking sexual behaviour, less access to health care, or more testing.
There have been several sexually transmitted infection (STI) programs established in remote Indigenous communities over the past decade, which have been successful in reducing chlamydia and gonorrhoea prevalence. [12] [13] [14] These programs have included community STI screening, project planning and management, staff training, community-based education and health promotion, condom provision, research, surveillance, monitoring and evaluation. The services were also guided by an Indigenous governance structure and had dedicated sexual health coordinators.
Several factors must be considered when interpreting our results. First, this study does not include testing data to determine if increases in notification rates are the result of increased testing. Second, chlamydia notifications from three states and territories were excluded due to low c om pl e te n es s of re port i ng of Indigenous status. One solution to this issue is data linkage. A data linkage study in WA successfully reduced the proportion of STIs and bloodborne virus notifications from patients with unknown Indigenous status by 74%. 15 Also, as notifications are derived from laboratories, the documentation of Indigenous status on laboratory forms could increase reporting completeness.
Our study highlights the disproportion of young people affected by chlamydia and gonorrhoea, especially young Indigenous women living in regional and remote areas. Among Indigenous people, gonorrhoea notifications were primarily from remote areas, but among non-Indigenous people, most gonorrhoea notifications were from men and those living in urban areas. Our study confirms that STI-control programs targeting young people are needed, and should be used more widely to reduce the incidence of these infections. 
